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Little is known about return to work (RTW) of cancer survivors (CSs) in Central and Southern Europe. This study investigates the RTW rate of Italian CSs, describes their sick leave (SL) pattern, and explores factors affecting their RTW process.
Methods
A population-based cross-sectional survey involving CSs registered at the Cancer Registry of Reggio Emilia Province (Italy) was launched in July 2016. Eligibility was restricted to individuals with first diagnosis of cancer in 2012 (stages I-III), aged 20-59, and employed at the time of diagnosis.
Results
Of the 266 individuals interviewed, 140 (52.6%) were reintegrated without difficulty, 113 (42.5%) returned to work with some difficulty, and 13 did not RTW (4.9%). The majority of CSs (56%) took SL for some periods during treatment. Age >50 years and higher income seemed to facilitate RTW (RR=0.65, 95% CI 0.49-0.88 and RR=0.72, 95% CI 0.54-0.97, respectively), while being divorced acted as a barrier compared to being married (RR=1.45, 95% CI 1.04-2.01). Individuals uncertain about the type of company they were working for reported greater difficulty in RTW (RR=1.68, 95% CI 1.03-2.72). Individuals who had undergone chemotherapy and those perceiving physical limitations had a higher risk of difficulty in the RTW process (RR=1.79, 95% CI 1.42-2.24 and RR=1.59, 95% CI 1.25-2.02, respectively).
Conclusions
Most CSs did RTW, with 2/3 combining work and treatment. However, almost half reported difficulty in RTW process. Factors affecting this process should be addressed throughout context-specific social and healthcare pathways aimed at preventing difficulties and potential job loss in this population.




Participation in life is the ultimate goal of the best patient care, with return to work (RTW) a key element in this process [1]. The International Classification of Functioning Disability and Health states that the potential for RTW of individuals with limited abilities depends not only on the disease itself but also on health planning capabilities and social reintegration policies [2].
RTW of cancer survivors (CSs) is an emerging health issue as more than 1/3 of this population is represented by working age individuals [3]. Further, cancer incidence has an increasing trend, projected until 2020 [4].
Reintegration into the workplace after cancer treatment is strongly recommended [5] as it improves quality of life [6], it seems to help individuals deal with the disease [7], and it supports regaining a sense of normalcy [8]. Indeed, compared to individuals who experienced a negative change in their employment status, CSs who continued working scored significantly better in terms of role functioning, emotional functioning, disease-related symptoms, global health, and general quality of life [6]. 
While it is important in any society that no one is lost from the workforce, it has recently been demonstrated that individuals treated for cancer are 1.4 times more likely to be unemployed compared to healthy controls [9]. From the patients’ perspective, the loss of employment is likely to cause financial difficulties [10], and it may lead to social isolation and reduction of self-esteem and quality of life [11]. From a societal perspective, the missed income caused by failed reintegration to work of CSs in Italy accounts for billion euros [12]. However, costs related to loss of productivity and loss of workforce can only be roughly estimated, and they vary widely across countries due to the social welfare systems and economic profiles of each [13].
Multidisciplinary interventions combining vocational rehabilitation, psychoeducation, and exercise seem to facilitate RTW compared to usual care [14] but, in accordance with the biopsychosocial approach to the individual [2], these interventions should be context- and patient-specific, addressing those elements that can facilitate or hinder the whole process. Personal and disease-related factors such as age, educational level, or treatment regimen have already been proven to influence the RTW process, as does the level of social support provided by family members, the employer, and colleagues [15-17]. Similarly, making workplace accommodations (e.g., tasks, time, physical location, organization, and so on) improves the possibility of returning to work [17]. Taken altogether, this suggests that besides CSs’ characteristics and health status, interventions to support RTW should always contemplate the individual’s function with respect to the work demands and social climate, as participation in the workforce is determined by the interaction between welfare state, labor market conditions, work environment, and an individual’s job retention capacity [18]. Hence, it is plausible that RTW rates vary in different contexts; indeed, among Western countries it fluctuates from nearly 30% up to 94% [19, 20].
Therefore, the RTW process of CSs should be constantly monitored to collect contextualized information. Data collected may help decision-makers to advocate actions in support of the RTW process in this steadily growing population.
However, a recent review by our research group showed the almost total absence of data from Central and Southern Europe [21].




The study was conducted in the Province of Reggio Emilia, a highly industrialized area in Northern Italy with a population of 520,000 inhabitants. Since 1996, the local accredited Cancer Registry has covered 100% of malignant tumors diagnosed in the resident population.

 Study population and statistical power estimation
A population-based cross-sectional survey was launched in July 2016 up to July 2017, based on Cancer Registry data of the year 2012. Eligibility was restricted to individuals with the following characteristics:
a) diagnosed with first infiltrating malignant tumor in 2012;
b) aged 20 to 59 years at the time of diagnosis;
c) cancer stage I to III at the time of diagnosis;
d) alive at the time of the study;
e) employed at the time of diagnosis.
We excluded individuals diagnosed with non-melanoma skin cancer as well as those with cancer relapse or progression at the time of the study.
In 2012, there were 4134 diagnoses of first infiltrating malignant tumor in the area of investigation. Overall, 3523 subjects did not meet eligibility criteria, and an additional 17 were excluded because they denied the local Cancer Registry access to their clinical data at diagnosis (Figure 1 – Flowchart). Thus, information about the study was sent to 594 potentially eligible participants.




Individuals diagnosed with cancer in 2012 were extracted from the local Cancer Registry. Eligibility criteria a-d were ascertained by checking data in the Cancer Registry and in the clinical database of the Local Health Authority (Azienda Unità Sanitaria Locale-IRCCS, Reggio Emilia - Italy). Employment status (criterion e) was verified subsequently through direct telephone contact.
A letter describing the study aim and methods was sent to all potentially eligible individuals; the letter included the principal investigator’s request for permission to be contacted by telephone by an Occupational Therapist (OT) affiliated with the study. Two weeks after sending the letter, the OT called the potentially eligible individuals, gave them any further information requested, and checked for the occupational status at the time of diagnosis; if the individual was employed, the OT proceeded by asking for permission to conduct a scheduled interview either at the hospital or at home, according to the participant’s preference, in order to promote patient participation in the study [23]. On the day of the scheduled interview, the OT collected the written informed consent before beginning the interview itself.

Data collected
A group of rehabilitation professionals used a multistep process to develop the interview questions. In the first two steps, three healthcare professionals (occupational therapist, physiotherapist, and physiatrist), supported by a documentalist, extensively reviewed the literature regarding the RTW process of CSs, with specific interest in facilitators and barriers, and produced the first draft of the interview. Then, a larger group of professionals, which included both the three healthcare professionals plus one psychologist, one occupational physician, one oncologist, one epidemiologist, and one statistician, was invited to a meeting to develop the final set of questions. The e-mail invitation to the meeting explained the purposes and methods of the study, and included the draft of the interview; moreover, the professionals were asked to reflect on their experience in order to contribute to the topic under discussion. During the meeting, the interview was discussed and reviewed: questions judged redundant or superfluous were eliminated, while questions considered extremely relevant to the aim of this research were included. The whole process resulted in the final interview, which is composed of different sections, including 181 closed- and 42 open-ended questions (Appendix 1). As some sections were mutually exclusive, each participant answered an average of 75 questions. Information collected regarded:
-	sociodemographic data (i.e., age, gender, educational level, family members, etc.);
-	disease-related data (i.e., cancer staging at diagnosis, surgical, pharmacological, and radiating therapies, side effects, etc.);
-	employment status before and after cancer diagnosis;
-	work-related data (i.e., job characteristics, support in the workplace, etc.)
-	facilitators and barriers encountered during the RTW process, as perceived by the individual.
The interview was tested on three volunteers for clarity. Completion of the interview took about 30-40 minutes.
Data were anonymously entered into a specific database.
The quality and completeness of the collected data were verified after the 3rd, the 10th, and then after every 50 interviews completed.
For the purposes of this study, the answers to 19 closed-ended questions were analyzed.

Outcome definition
The main outcome of this study is the RTW rate, categorized in “returned without any difficulty,” “returned with some difficulty,” and “not returned”.
The SL pattern during and after completion of cancer treatment was classified as “never absent,” “absent for some periods,” and “always absent.” For the latter, the time elapsed since the end of treatment to the RTW event was also reported.
Finally, we classified the potential modifiers in sociodemographic, work-related, and disease-related factors.

Potential exposure and covariates
Sociodemographic, work-related, and disease-related characteristics were considered as variables of interest. For sociodemographic factors, we considered sex, age (≤ 50, >50), marital status (married, single, divorced, widowed), children, educational level (low = ≤12 years of school, medium = high school diploma, high = university degree or higher), and annual income (up to €36,152, €36,153-70,000, €70.001-100,000, over €100,000). For work-related factors, we considered type of employment (self-employed, employed), type of company (public, private), type of contract (permanent, fixed-term, performance contract, or other), and number of employees (< 15, ≤ 250, >250). For disease-related factors, we considered cancer diagnosis, cancer treatment, and patients’ perceived physical limitations.

Statistical analysis 
First, we performed a descriptive analysis illustrating the characteristics of individuals recruited for the study, their employment, and their health status.
Then we calculated the proportion of individuals who had returned to work, of those who had returned with difficulty, and of those who had not returned to work. Afterward, we calculated the proportion of subjects who took time off from work during and after treatment and described the pattern of SL.
Finally, we performed a binomial-logistic model, adjusted for sex and age, to calculate relative risks (RR) and their 95% Confidence Intervals (CI) for difficulty returning to work due to sociodemographic, work-related, and disease-related factors.
We checked for any interaction of other variables with sex, type of company (public/private), and type of contract (permanent/not permanent).
Results
Out of the 594 potentially eligible participants who were sent information about the study, 72 individuals could not be reached by telephone after a minimum of three attempts made at different times on different days. We excluded 94 individuals who stated they were unemployed or retired at the time of diagnosis. We also excluded another five individuals for severe language barriers that would have made the interview unreliable. Moreover, 130 potential participants verbally denied their consent to be included in the study.
Of the 293 consenting individuals who scheduled an appointment with the OT, 27 did not show up to this first, nor to subsequent appointments (two appointments at least).
Thus, 266 interviews were conducted in a place of convenience for participants (Figure 1 – Flowchart).
Table 1 shows sociodemographic, work-related, and disease-related characteristics of all the participants. Of the 266 individuals interviewed, 104 were males (39.1%) and 162 were females (60.9%); 140 individuals (52.6%) reported that they returned to work with no difficulty, 113 (42.5%) returned with some difficulty, and 13 did not return at all (4.9%). Among the individuals that did not RTW, nine were females, five of whom had had breast cancer. Most were married with children and had low educational level and income. Most were permanently employed in private companies with fewer than 250 employees. All had undergone surgery, and eight out of 13 were treated with chemotherapy. (insert Table 1 here)
The sociodemographic, work-related, and disease-related factors that acted as potential modifiers of RTW process are summarized in Table 2. Sex did not seem to influence the RTW process (RR 1.13, 95% CI 0.86 - 1.49). Individuals over age 50 years had significantly fewer difficulties than did younger people (RR 0.65, 95% CI 0.49 - 0.88); this finding is only minimally explained by income (RR 0.71; 95% CI 0.53 – 0.96) (data not reported in Table 2). Compared to married individuals, divorced individuals showed an increased risk of having difficulties returning to work (RR 1.45, 95% CI 1.04 - 2.01). Medium or high family income facilitated RTW compared to low income (RR 0.72, 95% CI 0.54 - 0.97 and RR 0.35, 95% CI 0.14 - 0.87, respectively), whereas educational level seemed not to influence RTW significantly.
Among work-related factors, a CS’s uncertainty about whether he/she worked in the public or private sector was the only characteristic that acted as a barrier in the RTW process (RR 1.68, 95% CI 1.03 - 2.72). In fact, in the sample analyzed, being self-employed or employed did not influence the outcome of interest at all, nor did the size of the company or its mission (public or private sector). Individuals with fixed-term contracts seemed to experience more difficulty returning to work than did those who had permanent contracts (RR 1.37, 95% CI 0.96 - 1.95), although this finding was not statistically significant.
Looking at the disease-related factors, a diagnosis of melanoma had the fewest repercussions on the RTW process; individuals who had undergone chemotherapy presented a greater risk of facing difficulties in RTW (RR 1.79, 95% CI 1.42 - 2.24), as did those who perceived physical limitations (RR 1.59, 95% CI 1.25 - 2.02). (insert Table 2 here)
Table 3 and figure 2 report data related to SL pattern during and after completion of cancer treatment: most individuals (56.4%) were absent for some periods during treatment, 10.5% were never absent, and 33.1% were always absent. Regarding individuals that were always absent from work during treatment, 28.9% returned to work within a few days after the end of treatment and almost 55% returned within 3 months; very few individuals needed longer SL periods.
In line with previous results, having the highest income level (30.4%) and not having undergone surgery (55%) were very common characteristics of those individuals who had never been absent from work during treatment. Instead, being divorced (61.9%), working in the public sector (46.3%), being uncertain about whether the employing company was in the public or private sector (47.4%), having a fixed-term contract (50%), and working for a large-sized company (48.3%) were widely represented characteristics among individuals who had always been absent during treatment. This same category included a significant number of individuals affected by head and neck cancer (80%), digestive tract cancer (52.9%), lymphomas (50%), individuals treated with chemotherapy (50%) or hormonal therapy (45.7%), and individuals who perceived physical limitations due to cancer or its treatment (46.9%). (insert Table 3 here)

Discussion
The results show a high rate of RTW in Italian CSs, although half of the individuals we interviewed experienced difficulty in the RTW process. Factors that influenced RTW were age, marital status, income, type of company, type of cancer diagnosis, and treatments. Finally, three main SL patterns were identified.
The data collected contribute to filling the gap in what is known about RTW in Southern Europe; this is in fact the first study that has investigated RTW of a broad population of CSs in Northern Italy. The sample recruited was representative of all the most incident cancers in Italy except lung cancer [24], probably due to the selection of individuals employed at the time of diagnosis, and even more so, to the unfavorable prognosis of this specific cancer. Despite the good RTW rate, comparable to the best rates registered in Northern Europe [21], CSs interviewed encountered some difficulty in the RTW process, which could be attributed to the social environment at work, work tasks, health status, and patients’ perceived ability to RTW. As expected, the probability of perceiving difficulty in work reintegration was associated to some sociodemographic, work-related, and disease-related factors.
This study did not show any difference between men and women in RTW rate, although far more women tended to take SL during the whole treatment phase than did men. This result is consistent with previous findings reporting that women delay RTW after a cancer diagnosis [25]. A possible explanation is that breast cancer, the most widespread cancer in women, frequently requires a combination of treatment modalities, which are associated to longer treatment and recovery time [16, 26]. Moreover, females might need more time to combine work and everyday chores, for which they were frequently responsible in the context examined.
Divorced people had difficulty in the RTW process, with a remarkable number taking extended SL during treatment. Reduced emotional support from family members, associated to the burden of unshared responsibilities, may make it more difficult for these individuals to undergo reintegration. As a matter of fact, a study conducted in the Netherlands showed that the level of fatigue in CSs was predicted by being divorced or widowed [27]. Considering these results, the divorced are fragile individuals who should receive support in RTW. Instead, individuals with high income and, to a lesser extent, those with higher educational level, reported less difficulty in RTW. The socially and economically better equipped individuals, therefore, may be able to manage RTW on their own [28] because their employment conditions are frequently more flexible and because they usually benefit from better health insurance plans [20]. As a consequence, programs to prevent job loss in CSs should be tailored to individuals who are in greatest need, such as those with fewer skills that can be spent on the labor market and those with temporary employment contracts or less flexible working conditions [29].
In our study sample, age influenced the probability of being reintegrated. However, while studies conducted worldwide, and specifically in Northern Europe, reported that CSs aged >50 years have more difficulty and a higher risk of losing their job than do younger patients [30, 31], our findings showed that older individuals had surprisingly less difficulty in the RTW process. This might be because they entered the Italian labor market before the 1980s, when permanent employment contracts with high levels of protection were widespread [32]. In fact, our data suggest that individuals with a fixed-term contract might have a greater risk of experiencing difficulty in returning to work compared to those with a permanent contract, as suggested by quantitative and qualitative studies as well [29, 33]. Obviously, working for the same company for many years increases the worker’s experience, thus making him/her difficult to replace. Furthermore, the personal relationship established over time can make the employer more sensitive to that worker’s needs, thereby making the employer more willing to allow the changes needed to facilitate RTW. These considerations might also explain why CSs who do not know whether the company they work for is public or private have significantly greater difficulty in RTW. This association, which has never been reported in the literature before, was statistically significant despite the small sample size investigated. These individuals probably work for private companies that provide outsourced services for public companies (cleaning, canteen, etc.). In the context of this study, these employment contracts frequently offer low levels of employment protection, and even more importantly, personal relationships are rarely established between the employees and their managers. Certainly, the employer and the working environment play a crucial role in a successful RTW process [34], and a successful RTW is surely more likely to happen when CSs and their employers or supervisors face difficulties together [35], which assumes a fair knowledge of and mutual closeness among individuals. In this perspective, rehabilitation professionals should include supervisors and CSs in specific training with respect to those themes that may support a shared management and decision-making process regarding reintegration to work. The literature has begun to address these issues very recently [35, 36]; however, future studies should test this hypothesis.
It is well known that individuals with cancer experience different symptoms (e.g., fatigue, pain, neuropathy) that vary according to the type of cancer, especially as side effects of treatment [37]. This study confirms that individuals who had undergone chemotherapy reported more difficulty in the RTW process. These data are consistent with those of previous studies reporting longer time to RTW associated with chemotherapy [38]. Moreover, our findings suggest a tendency towards having difficulty in RTW for individuals treated with radiotherapy; this is not consistent with the literature [38], where no predictive association had been found between radiation therapy only and RTW. However, radiotherapy in our study sample was frequently associated to other treatment modalities, making the recovery path slower and more difficult [16, 26].
Additionally, cancer and associated treatment might lead to physical limitations that can impact functional activities and lead CSs to face work problems, with potential repercussions on patients’ work abilities [20, 39-41]. Consequently, CSs’ level of productivity may be reduced; they may need prolonged absences from work, or they may even decide to drop out of the workforce [17, 42].
Finally, our study showed that most CSs combined work with treatment; indeed, a non-negligible proportion of individuals never took SL at all during treatment (10.5%), while 1/3 of the sample was continuously on SL during treatment. This result has striking similarities with those of a longitudinal study conducted in the Netherlands, which demonstrated that, despite cancer, 16% of patients maintained persistently high levels of functioning, 52% had moderate levels of functioning, and 32% had persistently low levels of functioning [43]. We observed a correspondence between our proportions of SL during treatment (never absent, absent for some periods, and always absent) and the work functioning trajectories described in CSs by Dorland et al. [43]. Although it is possible that this result was obtained by chance, it is also possible that it reflects a real need of cancer patients, who could be prompted to stay at work by financial needs, or more likely, by the need to engage in other aspects of life beside fighting the disease [44].

Limitations of the study
The first limitation is exclusion of patients with metastatic cancer. The study cohort is representative of working age individuals newly diagnosed with non-metastatic cancer in 2012 in the Province of Reggio Emilia. This should be considered when interpreting the results of this study, as individuals with metastatic disease could also be willing to RTW and would like to live a normal life as long as possible. Also, they would probably face problems specifically related to disease progression.
Another possible limitation is that only 71% of the eligible individuals participated in the study. Thus, the results of this study can be affected by a selection bias. Nevertheless, it is difficult to speculate in which direction the results could be influenced with respect to the outcome: in one study on the determinants of response rate in cancer patient surveys, a lower response rate was observed in individuals below retirement age, probably because they have less time to complete the questionnaire [Kelly GJ, Fraze TK, Hornik RC. Response rate to a mailed survey… BMC medical research methodology. 2010; 10:65]. On the other hand, the so-called “salmon bias,” i.e., the selective return migration of sick people who lose their job to their hometowns [45], may have occurred, making it virtually impossible to contact these individuals for the interview. Therefore, our results may not be completely representative of the population under investigation.
Finally, when interpreting our results, it is important to bear in mind that recall bias is a serious issue in this kind of study. Indeed, as the interview was conducted after RTW occurred, the assessment of some exposures is likely to be more accurate for those who had problems in returning to work.

Conclusions
This study provides the first, albeit limited, evidence regarding the RTW rate of a general population of CSs living in Southern Europe. As labor policies are context-specific, this topic should be investigated further, with data collected from different areas. Sociodemographic, work-related, and disease-related factors can help identify individuals at risk of experiencing difficulty in the RTW process. Thus, future studies with a longitudinal design are recommended to precisely detect causal relationships among those factors and RTW and to add insight regarding how those factors act in this process and the extent to which they influence CSs’ behaviors in terms of SL pattern. Moreover, research in this field should focus on the development and validation of plain screening tools based on fragility indicators that could allow clinicians to easily identify patients who may benefit from RTW support interventions. These interventions, which by their nature are complex and interdisciplinary, should aim to support fragile individuals (those having undergone chemotherapy, those who are divorced or widowed, those with low educational level and/or low level of employment protection, etc.), and their impact should be studied in their personalized application. Indeed, depending on the individual’s characteristics, it may be necessary to focus on symptom management and physical and psychological recovery, and/or to adapt the workplace from a physical or organizational point of view. Also, a compensatory social support intervention may be required. Altogether, data from these studies will be helpful in planning integrated and context-specific social-healthcare pathways aimed at providing personalized interventions to prevent difficulties and potential job loss in this population. Further, they may help direct the organizational strategies of healthcare services and resource allocation policies for rehabilitation in the healthcare pathways of cancer patients. 
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Table 1. Descriptive analysis for return to work: sociodemographic, work-related, and disease-related factors
Table 2. Relative risk for difficulty returning to work by sociodemographic, work-related, and disease-related factors
Table 3. Descriptive analysis for absence from work during treatment by sociodemographic, work-related, and disease-related factors
Additional Files

Additional file 1 – Questionnaire. The complete questionnaire used to collect data.

Additional file 2 – The STROBE Checklist. The STROBE checklist of the report.
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